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ABSTRACT: 

PROBLEM TO BE SOLVED: To stabilize the optical characteristics, 
such as polarization performance of a polarizer film, to avert the 
occurrence or wrinkling on a polarizing film base material in a 
production line, and to stabilize the traveling property of the film, 
and consequently to stabilize quality management, by swelling the 
polarizing film base material with an aq. boric acid soln. having a 
specific concn. of boric acid. 

SOLUTION: A PVA resin film is usually immersed for about 5 minutes 
in hot water kept at 35°C liquid temp, in a swelling vessel 10 and is 
thereby swollen. The water of the swelling vessel 10 is compounded 
with the boric acid (H3B03) of the concn. of 0.05 to 0.10wt.%. The 
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swollen PVA resin film is dyed by a iodine soln. in the next dyeing 
vessel 12 . The PVA resin film dyed with the iodine is stretched in 
the production line direction in the next stretching vessel 14. The 
polyiodine in the dyed and stretched PVA resin film is fixed in the 
next fixing vessel 16. The chemicals, such as boric acid, sticking to 
the film surface are washed away in the next washing vessel 18. Hot 
air is blown to the film surface in the drying furnace 20 of the 
final stage. 

COPYRIGHT: (C) 1998, JPO 
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Machine Translation for JP 10153709 A 
CLAIMS 



[Claim(s)] 

[Claim 1] The swelling process which makes a polarization film base material swell, and the process which 
dyes the polarization film base material which passed through this swelling process, The process which 
extends the polarization film base material which passed through this dyeing process, and the fixed process 
which fixes said stain to the polarization film base material which passed through this drawing process, The 
manufacture approach of the polarization film characterized by making it make said polarization film base 
material swell in said swelling process with the boric-acid water solution of 0.05 - 0. 10 % of the weight of 
boric-acid concentration including the process which dries the polarization film base material which passed 
through this fixed process. 

[Claim 2] It is the manufacture approach of the polarization film indicated by claim 1 characterized by for 

solution temperature being in the range of 30-40 degrees C in said swelling process, and the dipping time 

amount of said polarization film base material being in the range for 4 - 6 minutes. 

[Claim 3] The manufacture approach of a polarization film that said polarization film base material is 

indicated by claim 1 characterized by being the polyvinyl-alcohol-resin film of 20-35-micrometer 

thickness, or 2 in the condition of having passed through the desiccation process. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the polarization film applied 

to a liquid crystal display etc. 

[0002] 

[Description of the Prior Art] Conventionally, in the liquid crystal display etc., the polarization film is 
prepared in the liquid crystal panel side so that a panel side may be legible. The polarization functional film 
according to a transparent polyvinyl alcohol (PVA) resin ingredient as this polarization film showed that 
cross-section structure to drawing 2 The protection film layer by the transparent triacetyl cellulose (TAC) 
resin ingredient same with both sides of 30 (This is hereafter called a "polarizer") (This is hereafter called a 
"TAC layer") 32a and 32b are prepared and the rebound ace court layer 34 of acrylic or a silicon system is 
further formed in TAC layer 32a by the side of a front face. 

[0003] And on the rebound ace court layer 34, the transparent antireflection film 36 by the metallic oxide or 
the fluorine compound is formed if needed, and the protection (protection) film 38 is further stuck for 
haulage or crack prevention of the outermost surface at the time of handling. Moreover, the mold releasing 
film 42 which uses a polyethylene terephthalate (PET) resin ingredient etc. as a base material through the 
binder 40 by the acrylic ingredient is stuck on TAC layer 32b by the side of a rear face. 
[0004] And this polarization film Fa As it faces using it for a liquid crystal display etc. and was similarly 
shown in drawing 2 , a mold releasing film 42 and the protection film 38 are removed, and liquid crystal 44 
is stuck on the front face of the liquid crystal panel 48 inserted among the glass substrates 46a and 46b of a 
couple, moreover, the rear-face side of a liquid crystal panel 48 this polarization film Fb although stuck - 
- polarization film Fb by the side of this rear face **** - neither the antireflection film 36 nor the rebound 
ace court layer 34 is formed. 

[0005] however, as the manufacture approach of the polarization films Fa and Fb of a lever The swelling 
process which makes a PVA resin film carry out impregnation swelling of the water as surface treatment of 
the polyvinyl alcohol (PVA) resin film which is the charge of a base material of the above-mentioned 
polarizer 30, Generally what is processed according to each process of the process which dyes this swollen 
resin film with an iodine solution, the process which extends the dyed resin film, the process which fixes 
the above-mentioned iodine stain on the front face of a resin film, and a desiccation process is performed. 
[0006] In the dyeing process of degree process, iodine dyeing to a resin film is efficiently performed by the 
swelling process of the beginning of a PVA resin film carrying out impregnation of the moisture to a PVA 
resin film, and making it swell in each of these processes. Moreover, in a consecutive drawing process, the 
molecular arrangement of a PVA resin film becomes regular, and it also has the field that polarizability 
improves, and is indispensable as an indispensable process. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the swelling process of the above-mentioned PVA 



resin film, the degree of swelling of the resin film is not managed so much conventionally. A PVA resin 
film is apt to swell [ therefore, ] too much. And if there is variation in the degree of swelling of such a PVA 
resin film, in the following iodine dyeing process, a difference will arise in whenever [ dyeing / of iodine ], 
and the problem that optical properties, such as polarizability of a PVA resin film, are not stabilized will 
arise. 

[0008] Moreover, when a PVA resin film swells too much, Siwa occurs with a production line on a resin 
film, and an optical property may be spoiled when Siwa exists in a resin film plane. There was a problem 
that move in a zigzag direction if Siwa furthermore occurs on a resin film with a production line, and the 
performance traverse of a film worsened, a drawing became uneven, and quality became instability as a 
result. 

[0009] The technical problem which is going to solve this invention is by managing the degree of swelling 
of a polarization film base material to offer the manufacture approach of a polarization film that 
stabilization of optical properties, such as polarizability, is attained, and Siwa generating to the polarization 
film base material in a production line can be avoided, and stabilization in the stability, as a result the 
quality control side of film performance traverse can be attained. 
[0010] 

[Means for Solving the Problem] The manufacture approach of the polarization film applied to this 
invention in order to solve this technical problem The swelling process which makes a polarization film 
base material swell, and the process which dyes the polarization film base material which passed through 
this swelling process, The process which extends the polarization film base material which passed through 
this dyeing process, and the fixed process which fixes said stain to the polarization film base material 
which passed through this drawing process, Let it be a summary to have made it make said polarization 
film base material swell in said swelling process with the boric-acid water solution of 0.05 - 0.10 % of the 
weight of boric-acid concentration including the process which dries the polarization film base material 
which passed through this fixed process. 

[001 1] In this case, although the proper range of the boric-acid concentration of the water solution in said 
swelling process changes also by the dipping time amount of solution temperature or a polarization film 
base material, it is usually desirable [ the range ] under the conditions for [ 30-40 degrees-C / of solution 
temperature /, and dipping time amount ] 4 - 6 minutes that it is in 0.05 - 0.1 0% of the weight of the range. 
[0012] Boric-acid concentration is 0.05. In a production line, the performance traverse of a film is not 
securable in it being below weight %. That is, a film moves a production-line top in a zigzag direction, 
Siwa occurs on a film front face, or film fracture is sometimes caused. This originates in that a film 
contracts since especially the solution temperature of a fixed tub is lower than the solution temperature of a 
drawing bath, and the balance of the tension in the cross direction of a film collapsing according to Siwa 
generating. 

[0013] On the other hand, boric-acid concentration is 0.10. If weight % is exceeded, lowering of a 
polarization property will be seen. The degree of swelling of a film falls, so that this increases boric-acid 
concentration, and it originates in the dye affinity having fallen by lowering of the film degree of swelling. 
In addition, generally as a polarization film base material, a polyvinyl alcohol (PVA) resin film is used, and 
the film thickness is set to about 20-35 micrometers in the condition of having passed through the 
desiccation process. 
[0014] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained to a detail. 
Process drawing is shown and explained to the production-line list which realizes this invention first at 
drawing 1 . This production line consists of the swelling tub 10, a coloring tank 12, a drawing bath 14, a 
fixed tub 16, a rinse tank 18, and a drying furnace 20 so that it may be illustrated. 

[0015] After the transparent polyvinyl alcohol (PVA) resin film F of 50-100-micrometer thickness which is 
the polarization film base material of this invention begins to be rolled from the **** coil 22 and passes 
through the swelling tub 10, a coloring tank 12, a drawing bath 14, the fixed tub 16, a rinse tank 18, and a 
drying furnace 20 one by one, it is rolled round by the winding coil 24. 

[0016] In the swelling tub 10, the dipping of the PVA resin film F is carried out to water, and it is swollen. 
By usually carrying out a weak dipping to the molten bath of 35 degrees C of solution temperature for 5 
minutes, humidity of the film F is carried out and it is swollen. In this invention, the boric acid (H3B03) of 
concentration is blended with the water of this swelling tub 10 0.05 to 0. 10% of the weight. 
[0017] The swollen PVA resin film F is dyed by the iodine solution in the following coloring tank 12. The 
iodine (12) of the boric acid of the potassium iodide (KI) of concentration and 1-% of the weight 



concentration and 0.023-% of the weight concentration is usually blended with this coloring tank 12 3% of 
the weight The solution temperature of this coloring tank 12 is 35 degrees C, and the dipping time amount 
of a film is for about 80 seconds. 

[0018] In the following drawing bath 14, the PVA resin film F by which iodine dyeing was carried out is 
extended in the direction of a production line. He is trying to apply tension to a film according to the carrier 
rollers 15a and 15b by the side of close [ of a drawing bath 14 ], and carrier rollers [ by the side of 
appearance / 15c and 15d ] speed difference. The liquid presentation of this drawing bath 14 is usually 
made into 3 % of the weight of boric-acid concentration, and 3 % of the weight of potassium iodide (KI) 
concentration. And for the dipping time amount of a film, for about 50 seconds and draw magnification are 
[ solution temperature ] 1 .3 at 50 degrees C. It may be twice. 

[0019] In the following fixed tub 16, it is fixed to the Pori iodine in the PVA resin film F by which the 
dyeing drawing was carried out. The liquid presentation of this fixed tub 16 is usually 3 % of the weight of 
boric-acid concentration, and potassium iodide (KI) concentration 0.5. It is considering as weight %. And 
solution temperature is setting dipping time amount of a film as for about 40 seconds at 35 degrees C. 
[0020] In the following rinse tank 18, actually, the fuel spray of about 20-degree C shower water is carried 
out to a film plane, and chemicals, such as a boric acid adhering to a film plane, are flushed. Moreover, in 
the drying furnace 20 of a final process, hot blast (about 90 degrees C) is sprayed on a film plane. The 
blasting time amount of hot blast is for about 70 seconds. Thickness of a PVA resin film is set to about 20- 
35 micrometers in the condition of having passed through this desiccation process. 
[0021] Next, since various kinds of trials were performed, the test result is explained. The following table 1 
shows the test result under various kinds of conditions. As a test condition, six steps (0 %, 0.025%, 0.050%, 
0.075%, 0.100%, 0.125 %) are adopted for the boric-acid concentration in the water solution of the 
swelling tub 10 in the range to 0% weight - 0.125 % weight. Moreover, three conditions (30 degrees C, 35 
degrees C, 40 degrees C) were chosen in 30 degrees C - 40 degrees C, and, as for solution temperature, the 
dipping time amount of a film has also chosen three conditions (4 minutes, 5 minutes, 6 minutes) in the 
range for 4 minutes - 6 minutes further. 

[0022] and - a table 1 - one among these test conditions - the conditions (dipping time amount 4 minutes, 
30 degrees C of solution temperature) to which a degree of swelling becomes low most 

2) The conditions to which a degree of swelling becomes high most (dipping time amount 6 minutes, 40 
degrees C of solution temperature) 

3) The conditions which take the lead in the condition range (dipping time amount 5 minutes, 35 degrees C 
of solution temperature) 

The result performed by coming out is shown. 

[0023] 

[A table 1] 
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[0024] As a characteristic test of a film, each item of degree of polarization, simple substance permeability, 

an optical property, and the performance traverse in a production line was mentioned, and characterization 

was performed by optical measurement or inspection by viewing about these items. 

[0025] Performing measurement of the basic optical property of a polarization film by the polarizing prism 

method in it, the measuring instrument used "MCPD-1000 28C" of an Otsuka electronic company. As a 

measurement parameter, the parallel permeability Kl with prism (%) and the rectangular permeability K2 

with prism (%) were measured in the spectrum with a wavelength property of 380nm - 800nm, and degree 

of polarization V and the simple substance permeability Y were computed by the following several 1, 

respectively. 

[0026] 

[Equation 1] 



K,+K 2 



XI 00 [%] 



Ki+Ka 
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[0027] Degree of polarization V and the simple substance permeability Y thought that it was hard to carry 
out a relative comparison since a value is changed for every manufacture conditions, and standard deviation 
sigma was merely shown in a table 1, respectively. It measures for every progress for 1 minute in [ 
monograph affair ] 30 minutes during line transit, and standard deviation sigma is computed and shown 
from a total of 3 1 times (N= 3 1 ) of measured value. 

[0028] And as assessment of an optical property, since there was no significant difference in each sample 
so much about degree of polarization V, the value and dyeing degree of simple substance permeability 
sigma (%) performed characterization. Among a table 1, a part of fitness and "** mark of "O mark"" are 
problematic, and "x mark" is assessment of a defect. In this case, I hear that the variation in the optical 
property of the direction of a production line is so large that the value of sigma is large, and assessment of 
simple substance transmission sigma (%) is sigmaO.150. It is fitness (O mark) and 0. 1 50<=sigma<0.200 
** mark and sigma>=0.200 It judged with the defect (x mark). 

[0029] Moreover, the generating condition of Siwa on the front face of a film performed assessment of line 
performance traverse, and that in which fitness (O mark) is conspicuous in a thing without Siwa, and ** 
mark and generating of Siwa are conspicuous in what generating of Siwa is accepted a little in was judged 
to be a defect (x mark). A certain amount of functionality is accepted between the variation in an optical 
property, and the generating condition of Siwa. 

[0030] a deer - carrying out - the test result of a table 1 - seeing - introduction and 1 - the 
characterization of conditions (dipping time amount 4 minutes, 30 degrees C of solution temperature) by 
which a degree of swelling becomes low most - the boric-acid concentration of a swelling tub ~ 0% and 
0.025% In extent, variation is in an optical property and the result that a problem has slight line 
performance traverse (Siwa generating) was obtained. And boric-acid concentration is 0.050%, 0.075%, 
and 0.100%. There is also no variation in an optical property then, and the result that line performance 
traverse (Siwa generating) was also good was obtained. 0.125% of however, boric-acid concentration Poor 
dyeing of a Film was accepted in the case. Therefore, the judgment that the optimal range of the boric-acid 
concentration of a swelling tub was 0.05 - 0.10 % of the weight was obtained. 

[0031] 2 [ next, ] - the characterization of the conditions (dipping time amount 6 minutes, 40 degrees C of 
solution temperature) to which a degree of swelling becomes high most seeing - above-mentioned 1 - 
assessment hardly changes with the case where they are the conditions (dipping time amount 4 minutes, 30 
degrees C of solution temperature) to which a degree of swelling becomes low most. Although the variation 
of an optical property and Siwa generating by line transit were accepted when boric-acid concentration was 
0.050 % a little, this regards it as error range. Therefore, also when it was the conditions to which this 
degree of swelling becomes the highest, assessment with fitness was obtained in the range whose boric-acid 
concentration of a swelling tub is 0.05 - 0.10 % of the weight. 

[0032] furthermore, the characterization of the conditions (dipping time amount 5 minutes, 35 degrees C of 
solution temperature) which take the lead in 3 condition range - above-mentioned 1 — the conditions 
(dipping time amount 4 minutes, 30 degrees C of solution temperature) to which a degree of swelling 



becomes low most, and 2 it was the assessment which hardly changes to the case where they are the 
conditions (dipping time amount 5 minutes, 35 degrees C of solution temperature) to which a degree of 
swelling becomes high most. The proper range of the boric-acid concentration of a swelling tub is 0.05- 
0.10. It is weight %. 

[0033] It was checked that there is also no Siwa generating of a film plane and good line performance 
traverse is obtained while the variation (sigma) in the simple substance transmission of a polarization film 
is controlled and the improvement of an optical property is accepted by blending a boric acid with a 
swelling tub by this example summarizing the above test result. And as proper range of the boric-acid 
concentration, 0.05 - 0. 10 % of the weight is desirable, and it is 0.10. When weight % was exceeded, it was 
also checked that cause poor dyeing conversely and an optical property is spoiled. 
[0034] Although the example was explained in full detail above, alterations various in the range which is 
not limited to the above-mentioned example at all, and does not deviate from the meaning of this invention 
are possible for this invention. For example, this invention may be applied, even if it adds a swelling 
assistant further to a swelling tub or the liquid presentation of a coloring tank, a fixed tub, etc. differs from 
this example. Moreover, of course, the base material of a polarization film is also applied also to the 
amelioration article or the other resin film raw material of a polyvinyl alcohol (PVA) resin film. 
[0035] 

[Effect of the Invention] A polarization film faces this invention being manufactured through the 
continuation production line which consists of a swelling process, an iodine dyeing process, a drawing 
process, a fixed process, a desiccation process, etc., it carries out impregnation of the boric-acid water of 
0.05 - 0.10 % of the weight of boric-acid concentration to a polarization film base material in the swelling 
process before iodine dyeing, and it is made to make it swell. 

[0036] Therefore, the degree of swelling of a polarization film base material is controlled, the variation in 
optical properties, such as polarizability, is canceled, generating of Siwa of a film base material front face 
is also lost in a production line again, and stabilization of quality is obtained. And quality control of a 
polarization film becomes easy by this, improvement in the product yield can also be aimed at, and it 
contributes also to cheap-ization of product cost. 



